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I. Contains the five regular Solids, | 


= 


99 


IN SEVEN BOOKS: 0 5 a 


en bini 


Fe oRTY-TWO Wee Copper. Plate Schemes * forming the various Kaul of . 
Solids, and their Sections; by which the Doftrine of Solids in general, and 
thoſe in the Eleventh, Twelfth, and Fifteenth Books of EvcLip are duc 
and rendered more ea * to * than . nay Work hitherto | publiſhed. " 


* 


B 0 S 5: ; | 
IV. Contains eds Sorts af Pate "yp 


5 1. Shews the Inſcription and Citenaſcripi: V. Various Kinds of Pyramids and Fr uf- 


tion thereof, as ſet forth in the Fifteenth || trums thereof. 


Book of the ä VI. Some difficult Propoſition 11 the 


Eleventh and Twelfth Books. 


III. Exhibits a great Variery e of e ; 5 5 
Wy On. | | 3 re wy VI. +0 Cone and its ſeveral Sections. 43 
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"Raving dovidonicaty burhfel ha plates 85 the follow- 
ing work, its being out of print, and very ſcarce, and the 
many importunities I have had for it from ſeveral friends 
and cuſtomers, are the principal reaſons that have induced 
me to prepare and ſend it forth again to the public. 
Probably in no branch of the mathematics does che 
fückent meet with more embarraſſment than in the ſtudy 
of the Geometry of Solids; for moſt of the authors who 
have. treated thereon have adopted the uſual method of 
copying the abſtruſe and perplexed linear ſchemes of the 
ancients, which for the greater part are ſo inconſiſtently de- 
lineated in perſpective, as to render it impoſſible, even to 
Euclid himſelf, to divine the bodies intended to be repre- 
ſented by them. It was, undoubtedly, from a conſidera- | 
tion of this kind, that Mr. Cowley was excited to an at- 
tempt of exhibiting the various kinds of Solids treated of by 
Euclid, and other Geometricians, by moveable and folding 
paper ſchemes or figures, by which a perſon of the moſt 
lender capacity ſhould at a ſmall, or no expence of time, ; 
: have A clear and rational idea of the ſeveral Solids, and 


A 2 „„ thereby 
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5 PREFACE e 


| ' thereby bi able to inveſtigate their an with ore: | 
|  perſpicuity and preciſion, 


To Teachers of the Mathematics, Ariificers, 1 le 
mechanics, this work may be conſidered of very great utility; 


as in reſpect to the firſt, it may be ſaid to do more fervice to 
their young pupils than all the tedious directions and remarks. _ 
that could poſſibly be given them: and to the advantage oß 
© the latter; the meaſurement of che ſeveral kinds of bodies, 
which, from a perfect comprehenſi on of their nature and pro- 


perties, muſt be attended with more certainty and ſatisfac- 


tion to the mind, than * chat dark and groveling * 
the rule only. 


Mr. Cowley, in the ſenior; 1 gave this . che = 


| title of An Appendix to Euclid's. Elements; conſequently 


the ſtudent of that great Geometrician, will, by the occaſional 


references. met with in this work, clearly underſtand what 


part of che above valuable author is intended to be Muſe. | 


. trated. 


J ſhall inde. with Mr. Cowley's 8 account of the. order: 


and contents of the following pages. 

1 the title page informs, I have divided x chis 1 
into ſeven books, each of which is complete on the ſub- 
6 ject whereof it treats. In the firſt is contained the five: 
regular bodies, with the rules for finding; iet chen ſu- 
5 . or ſolid content. 2 © | 
„ The ſecond book contains an entire new 4 8 
1 $6 method of ming to view the aQual a of one 


„ re gular 
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? aca ſolid in another, which explains moſt intelligibly 


all the Propofitions of Euelid's fifteenth. book. : 

„In the third is exhibited a variety of irregular bodies; 
ſuch as the octoedron, or, as workmen commonly call it, f 
the canted cube, the octoexaedren, the tetraexaedron, the 
triexoctoedron, the hexaoctaedron, folid. W fold 
rhomboides, dodecarhombus, &. 


The fourth contains the various ſorts of 2 as the 


a 8 > K 75 8 
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«. Tn the ſixth, the i of Euclid” 8 lhe 


triangular, quadrangular, ee eee octan- 


gular, &c. 


„The fifth contains che various kinds of pyramids, and | 


their fruſtrums. 


twelfth books are clearly explained, and ſo illuſtrated, as 


renders them perfectly eaſy to be comprehended, without 


perplexing the mind to conceive lines as drawn through 
ſach and ſuch points, as raiſed up and meeting together 
at ſuch- and ſuch points above the plane, having only an 
Imaginary exiſtence 1 in the mind that conceives them; for 


the reader has here each ſolid really formed, and is at the 


ſame time furniſhed with an ocular view of its ſections, 

juſtly made, and laid open to his fight: whereſore, by 
the peculiar contrivance here made uſe of, there is no 
longer any difficulty in perceiving, in the moſt clear and 
convincing manner, that a triangular pyramid is the third 
« part of a triangular priſm, having each the ſame baſe and 


« altitude, as ſet forth. 1 in Euclid 8 telfth book, prop. 7; 
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Holborn, 
June 20th, 1787. 


6 PR E F A 0 E. 
* * the priſm is here abſolutely divided into three tuch 
*CC 


equal pyramids, each of which appears diſtinctly, as alſo. 


the whole priſm itſelf, and, in general, that every pyra- 
mid is the third part of a priſm, having the ſame baſe 
| and altitude ; and the like evidence 18 alſo produced of 7 
the other propoſitions, &c. ig 
* Laſtly; the ſeventh contains the « cone 4 its ſections, K 


each being really formed : whereby it evidently appears, 
< that in cutting the cone perpendicularly through its axis, 


the ſection is an iſoſceles triangle; when cut parallel to 
its baſe, the ſection is a circle; ; when cut obliquely,” the 


ſection is an ellipſis; - when. cut parallel to one of the. 


les of the cone, the ſection is a parabola; and when. 


5 cut d arallel t to its a chat the ſection 1 is an hyperbola.” of 
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Of the foe 3 8 . commonly called 
%% 2 Platonic. Bodies. 


S014 DS: or. bodies, are 3 HTN 1 3 and thickneſs. 
A regular body 18 a fold contained under a certain. number of ſimilar and 
equal plane figures. 


The whole number of 3 3 8 can e be formed are 1 5 
five ; to form which, as they are deſcribed in this book, „ ' 


ERaiſe up the moveable parn of the JOY; and fold. them arogng the part, 
. e 8 


The Trades or. 1 Pyramid, Plate 1, 
. a folid; bounded 1 four equilareral trian angular faces. | 


II. 7 he OR SONY or Cube, Plate 2, 


. Which i 18 s bounded | by fx Sina ns faces. „ 1 
VF 5 „ III. The. 
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. 0 the Foe regular Solis. 
8 8 III. 7 he Ofacdron, Plate Js 


4 Which is bounded 3 eight equal rrangular faces, and is a double tetrac= + 
_— 


Iv. The Doditaetron, Plate * 
Which is bonded oy twelve equal pentagonal faces 


ns 7 The Teoſacdron, Plate: - 


Which is EI? by twenty equal trian cular faces. 


There are 8 rules for finding either the ſuperficial or Lid 8 | 
tent of each . thoſe bodies to be met with in the common bodks on men- 
ſuration; but the * may be more * obtained by the — . 


table: 2 


. V« 8 ee 0 3 t 3 — 
| Surfaces and Solidities ef the regular Bodies. 
; I | £ . f 7 . 5 Se 4 
EE ng re, „ 
| Sue. - | Solidities.. | ] 
— — — — — — * wp — ä | | | a 4 4 


9 : 2 ö N 2 
I Tetraedron. 1,7320510, 1178511 


5 "Hexaedron, | *6,000000 | 1,0000000 ] 
IS 2 2 CO TATPYE $4453.30 8543i tit) ill "IF © ET We” al * 


Ofuedron, = 3.464102 O, 47 14045 


2 2 POE 1 y YET 


| Dodecaedron. IF 20,645729 73663119 © 5s 
1 0 Y Tcofaedron. 1 8 6602 54 | 2,18 55 | 


1 of N. War 7 ble. 
To find the ſup ut content, multiply the taluilat auchber -Qandits 


x, under {urfaces, right againſt the reſpective body, by the ſquare of the 


= ven: and for the folid content, multiply the-tabular me, which | 
Mad accordingly, I. the FUE of the W fide. 
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| EXAMPI LE 


ov the foe regular Solids, ; 55 | A 1 
90 EX AUrL E J. Plate I, 


| What is the content ſuperficial and ſolid of a tetraedron, each linear elge, 
| or ade, Ws 9 inches? 


Super freies. 1 8 an 


0 F , 1178511 „„ 


1732051 1 5 10606599 
1 3856408. 1 8 2357022 
| 8249577 


Area $5,91363 rg Sold. 


8 


Area | 149,296131 Sup. 


ExAMPLE II. Plate 2. 


What is the ne ſuperficial and folid, of a hexacdron, or cube, each 
„ 5 ſide Dong 9 inches? 1 


Super ficies | F | 1 a 1  Solidity. 
TY” | | 1 as 2 3 
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„„ £5 | EXAMPLE Wm. Plate 3. =” 


What i 18 de content, 1 perficial and ſolid, of an oAaedron, each ſide bein ing TT 
9 inches! ? 
- Superficies. © 1 _ Solidity. 


| | 3:464102 es oe „4714 
. . 1 "729 


3464102 1-5 041%. > 42446 | 


27712816 oo I ; 9428 
Pn - 32998 


— — 1 Area 343.0505 Solid, 
192 e „ - 


Area | 280, 592262 Sup. 
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of the foe regular Solids. - | 


EXAMPLE IV. Plate 4. 


| What is the content, fuperſicia and ſolid, of a ; dodecaedron, each fide being: | 
ws inches? . 0 
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Area 1672,304049 
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5 ExAurLR V. Plate 5. „„ 
What 3 is the content, e and ſolid, of an icolaedron, each. tide bein g 


9 inches? 
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Superfieies. © 68. 
3,6602 81 3 . 218169 . 
* 52 | 338 bi 729 

en 1 4 e 29635255 
\ 69282032 V 2 
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ROK | Cmtaining an TWuftration of the fifteenth Book = InP 
Everiy's Elements. VDV 


- . 2 - Diction, for | folding the ſchemes Together. e 35 

5 LATE — 

F. RST form che tetraedron, by pling together its ſeveral criangle . 
| | | 7 


around that particular one which is ſhaded. 


Then move its vertex till the other angular point, Ach 18 moveable; = 
is ſo much elevated above the plane, that the fide which connects thoſe _ | 
two points of the tetraedron becomes parallel to che plane from which che 5 


Whole was raiſed. „ 


I The tetraedron being in that poſition, brin the Gd parts wh ich > 
. ſtitute the hexaedron around it; thus will the four angular points of che 5 
fs Tn. Na fall exactly in the four angles of the cube. e , 


CT BEN PLATE vn. 
The oftacdron being fir formed, fold the tetraedron over it. . = 


PLATE vn : 3 „ 


Firſt form the oCtaedron, and raiſe it perpendicularly upon one of its + 
angular points, then fold the cube around 1t, and the angular Points of cho 
octaedron will then touch the center of each {ide of the cube. | 


% /,  FLATS Ot: 


Form the 8 and incline it a little forward till its ſides biſect thoſe * | OY 
the oe when folded around it. 1 15 j 


PLATE. x 


5 Worm "2! PI Es and incline it ſo that its a dps may bite thoſe of of 9 
| the be when folded around it. ET 


End of the ſecond Bock, Ay pro 4 
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= Wo 0 K ur. 1 
Containing ſeveral irregular 8 olds. 


To fold any of the figures contained in this beok; 


B RING the contiguous parts of each figure and that which i is ſhaded > 
the reſt will then join > together, and form the fold 0 0 | 


PR OB L E M. 
To 8 an irre egular folid of any form wharkoever.. | 


GENERAL Menne 


Procure a  farable veſſel, as a tub, cities. or any fuath « as can moſt ably 5 
be meafured ;* then put the body whoſe content is required into it, and pour 
into the veſſel ſo much water as will juſt cover the ſolid: mark the fide of 
the veſſel where it is even with the ſurface of the water, then take out the 
ſolid, and particularly obſerve how much the water deſcends ; for that cubi- 
cal part of the veſſel contained between the higheſt aſcent and loweſt deſcent 
. of the water bein g meaſured, gives the Glidiry of the 1 5 required. 


I ns * 
Nb 


EXAMPLE. | | 
8 Ra Glidity 2 a very irregular piece of ſtone was 3 1 ky 


that having put it into a ſquare ciſtern, whoſe dimenſions are 50 inches, 
after baving juſt covered it with water, on taking it out I find the water 
to deſcend 8 inches, from thence to find its content. 


50 Ne ; 


50 


| Superficial area, 2500 of the vaſe of the SPY f | 
| 8 its depth, or deſcent of the water. 


Solidity, 20, ooo of that part of the n poſſeſed 1 the 
body, and therefore the content of the body required in inches, which 
Gel by 1728, gives 11,516 feet, &c. ag content in ſolid feet. | 


N. B. To put the water into the veſſel firſt, and then immerſe the ſolid 
therein, may, in Lerne caſes, be a more preferable way of proceeding. 
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Standard gold 


Caſt iron 


Common ſtone 2520 Cork 
„ we ow ico | ** 955 


Of arne Solidh. > 1 
The more ben had of finding the. magnitude and wel eight of bodies 
is by means of what is called their Specyfic Graves, 


The ſpecific gravities of bodies are their relative weights Cem under : 
the ſame given magnitude, as a cubic foot, or a cubic inch, Ne. 


The ſpecific gravities of ſeveral ſorts of. bodies are expreſſed by the num- 


bers annexed ta theirnames 1 in the follow! ing table. 


A table of the ſpecific gravities of bodies. 
Fine gold - -- - - - 19640 | Brick - - -- = = 2000 


18888. Light earth - - - - 1984 
* = =- - - - 14000 Solid e „ 1948 


+ 


Lead - - - = 11325 Sand -: - - 1520 


Fine Sheer: = = - - - 11091 Pitch - - - 1150 
Standard filver - - -- - 10535 | Dry box wood - - - 1030 
Copper - - - - - 9000 Sea water - - —- -- - 1030 
Gun metal 8784 Common water - = 1000 
Caſt braſs | „ dees Dry alk - -* -*:--- © gas. 
Stee!̃ = = 77850 wn, e haken 922 
Iron 7645 Dry an 800 
—p A260 maple „ 
Tin 7320 Dry elm = =. 88 
Marble 2700 Dry fir — 339 
„%%% -oog 
„ hs 


* 
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Note The ſeveral forts of woud are e to be dry; : 110 a cubic 
foot of water weighs juſt 1000 ounces, or 62+ pounds avoirdupois. The 


numbers in this table expreſs not only the ſpecific gravities of the ſeveral 


bodies, but alſo the weight of a.cubic foot of each, in avoirdupois ounces; 
and thence, by proportion, the weight of any other quantity, or the quan- 


-tity of any other weight, may be readily known, as in the following 
BY oblems.. | | 5 8 
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PROBLEM 
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14 1 of irregular Solidp. oe 
| PROBLEM I. 
25 fud the magnitude of any body, From its aveighe being given. 


Ru LE. 
As the . ſpecific gravity of the body 


Is to its weight 1 11 avoirdupois OUIICES, 
So is one cubic foot, or 1728 cubic inches, 
To its content an feet, or inches, reſpectively. 


— 


EXAMPLES. 


I. Required the content of an . block of common ſtone, which | 
weighs I ct., or 112106. | - : 
. — 11 © 5 | 535 * 
5 456 9 8 


672 „% 5 
112 5 1 


4 


As (per table) 2520 is to 1792, ſo is 1728 
118 1728 „„ ET : 


14336 

3584 
. . | 
„„ 1 5 


350) 309657, 6 ( 4290 228 5 + cubic inches the anſwer. 
. „ ͤ ©. % „ 


7 576 . 7 ; | || 
504 : FR 


: £ 2217 LT . 3 


- 
P | 15 
fi — 
201,6 | | 
> . 
— 
. . 
. = 
% ke f bY aa 
* * 
* 
— ; 
x 7 oe 
: 1 a % 


> 


- 


n * ** NY ES. FC o 2 OS me IRE 3c : LI Vx 
5 <P); 7 o ABEL 68 r VV n 
eee TED ERS. TRE. 1 3 r 
* N A . 3 8 8 — AS for, et F a 74 3 n 
3 : $ 1 5 . er e Ss r 92 gs EE Le hand C IEA. OL: 2 8 
- « * — . "x £8 SIC 14 3 8 F $9 * 
; 4 C . 1 8 * 7 


* 


Of regular Solids. 2 3 | 


Exam: II. How many cubic: inches of gunpowder are ther in one 
pound weight? —— 4. 30 nearly. | 


a. 


Exam. HE. How many cubic feet are there i ina ton of ay oak — 
f Af 35 K ir cubic 235 
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PROBLEM IL 
 T fnd the weight of a body from.its magnitude being given. * 
„ RLE. 


As one cubic "0 or 1728, cubic inches, 
Is to the content of the body, 
So ĩs its tabular ſpecific gravity 

To the oy of the Dy 


| EXAMPLES- ; 


1 Required the 3 of a block of marble, "wha lenend 5 1s 67 feet, 
and its breadth and thickneſs each 12 feet; theſe being the dimenſions of 
one of the ſtones in the walls of Balbec. 
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16 1 | 07 irregular Solids. 


© Exam. l. What is che weight of a pint of ' gunpowder, ale meaſure ?— 
hf: I 9 0%. 810 0 N 

Ex Ax. III. What is e weight of a block of dry oak, whith e 
120 feet i in agb 5 feet 1 in breadth, and 2 4 wee — 22 43 3 5 * { ths. 


= POR] OBLE M 10. 
2 find the ſpect ific gravily of a buy. 


Rull E. 


a. 


Cusn 1. When the body is heavier than water, weigh it Suki 5 in water 
and out of water, and take the difference, which will be the wei weight loſt in 
Water. Then, 


* 3 8 . , — 


As the weight loſt 3 in water 
Is to the whole weight, ; 
So is the ſpecific gravity of water 
To me ſpecific ne of the body. 


— ® ond 


P . a 5 


VT EXAMPLE. 


A piece of ſtone wei * in air 10 bbs., but in water _ 6+ = 
| Required i its ſpecific gravity. | 
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Of irregular Solids. "NY 


Cas II. When the body is lighter than water, ſo that it will not quite 
fink, affix to it another body heavier than water, fo that the maſs com- 


pounded of the two may fink together. Weigh the heavier body and the 


loſes in w 


— 


maſs ſeparately, both in water and out of it, and find how much each 
ater, by ſubtracting its weight in water from its weight in air. 
N : | ies 
As the difference of theſe remainders 
Is to the weight of the light body in air, 
So 1s the ſpecific gravity of water 


To the ſpecific gravity of the body. 


EXAMPLE. 


Suppoſe a piece of elm weighs in air 15 2 and that a piece of copper ; 
which weighs 18/5. in air and 16/6. in water, is affixed to it, and that the 


compound weighs 6/6. in water. Required the ſpecific gravity of the elm. 


„%% ns Compound. 
18 mn air. 
16 in water. . 
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33 in air. 
6 in walter. 
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_ Of irregular Solide. 
Nose W.. 
” find * quantities of two ingredients » a given Compound. 


RLE. . 


multi ply the difference of every two "_ gravities by the chird. Then, 


As the greateſt product 

Is to the whole weight of the compound, 
So is each of the other products 
"TO the two wel ights of the two ingredients. 


. 3 Fx AMrI k. 


ipecific gravity of tin being 7320, and of e 900. 


Take the chithe 8 of every pair of the his ſpecific gravities, 
namely, the ſpecific gravities of the compound, and each ingredient, . and 


A A compoſition of 112055. being made of tin and copper, whoſe ſpecific 55 
En: gravity is found to be 8784 ; required the quantity of each oh: Ea the 
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3 1475712000 0 100 . 


Anſ. 100 Ib. of copper, 3 . 
| 25 1205. 75 . } In the compoſition. 


End 7 the third Book. | 
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Gon tains tg VAarions Sort of Py _ 


. DEFINITION. 


" A PRISM ; is a ſolid . whoſe ends are any plane Figures which are 


equal and ſimilar. 
| REMARKS 
I. The ſides of all ts are parallelograms ; but the ends or baſes are 


of various forms : hence. it 1s that priſms receive different names, 
and are accordingly called triangular, quadrangular, pentangular, 


_ hexangular, &c. — See plates 19, 20, 21, 22, and 2.3. 


II. When a priſm is terminated at its ends by R it is chen : 


- moſt generally termed a parallelopipedon. 
III. The method of folding together the ſchemes contained in this book 


1s ſo obvious, that nothing more need here be obſerved concerning 


it, than only to bring the contiguous PRs of each figure around 0 


that Fe one which 1 1s ſhad ed. 
. N 0 B L E M. 
To meafure any fort of priſm. 
| n Rv1s. 


Me ure fem the center of its baſe or at to the middle of any one of 


its ſides; multiply that length by half the ſum of all the ſides by which 
the priſin 3 is bounded, and that Br 4y is the area of the baſe ; which being 
ale lied wy the whole length of the priſm, gives the old content. 


3 Or chus: 


2242 


following . Wee to the figure rhich U che baſe of the priſm is of, 
C.2 e eee and 


1 the ſide of FR baſe, and multiply it by the affixed aiinder in ah 
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„% uy of Prifins. 


= ai Eager rs —— _ > 
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— . ˙——— 


* o 
4g 


ala nad that product gives the area of the baſe ; which being mage by the 
length 15 the priſm gives 1 the content as before. | 


A GENERAL TABLE 
For finding the areas of regular polygons. 


MN.ultipliers. 


* 


Trigon, or equil. A_ 
Tetra gon, or ſquare. 
Pentagon. 5 
| Hexagon. 
Heptagon. 

Octagon. 
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_ Undecagon. 
Duodecagon. 


9 | Nonagon. N 
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. 4 What is the content of an equilateral mga pat. whoſe length 
1:8 18 1 2 feet, and each ſide 2x feet ? | 

|| Here 24 = = X+=% =0x ſquare of the Jo of boſe. 

{ | Es Then 335 39 1 5 

1 „ 3% 8 2, 598078 

4 ; FF. 106253 

9 %%; ͤ 8 2,756331 arear end bs 

1 3%%ͤͥ “»] „ 2 00gyD: 

* V 5 32, 4759 72 Klar, 

|; ; 1 5 7 „ 5 E 8 E 


— I 


F e = . 2. 
A ST ra 
8 8 3 . . e 
N 1 5 1 9 

F 


* 
— 


be Wa" is > - 
Se. OWE ae 8 
5 3 22 Fs — 
* n 2 6 2 r 
* * v => —— a 


5 han, £ S cs * 2 3 
, To Es Co .. 2 * FE 
* , * * 3 8 * ” 2 
> . > * 2 £ : © . e 2 \ Wo 2 25 N 
0 WS * oF - 97 3 . . 5 n e I. * . 7 5 
: F 8 "PPS. : r Dr 2 * ts 2 9 
& * . 8 * & 4 4 N * 3 [4 "WA... »2% 1 LET E Ld I - A an of - * P x ef 
[ o te 2 Et %⅛ᷣ ñ 2 r — 4K LESS te. £1 A ES Lo roof A * . * 
nn 5 £ : _ S 1 e ET EL 7 o R es rs i BH 5 : * YL; EN 2 \ * 2 e 
f x - 3 33 ** 2 * Nr r — TIRE Oe CAS . MISS N ß IgE RE as. > S * 2 6] n RL Soo I a 1 r 
4 : N . . F ͤ¼ͤ c ² P er OR oe On. RESP r * 8 1 8 S TEIN; 2 o 8 ETD 8 3 3 ; 
l 5 2 D DF r N SIE ny - 3 — e . 0 £ a 22 Ne r D Sls. Woe ns ny 8 
ws Ou ya 8 MERE OE RES IE Ti LA de Fe 4 8 Y . 45 * r F A 3 n P 17 {af bo r ** C 
Sor 6 * 1 C ²˙·¹ ˙ ddl eh et . oo ge Fc 8 A $ — = 2 . 2 PE, ERR 5 G r 2 5 N 5 N 8 — 
7 - = y OS 2 * , 7 S af * 4 2 * n ag $6 FR r 1 1 A We 5 * N S- - A 7 3 
b BZ Sat rk a 3 =. ee A De GS; 92 8 — N e > 2 3 2 — : — Ss . 
3 2 n SOD * n L 3 8 * 2 * 7 I 8 n 8 7. 8 2 T * n 
"= x34 WN. 9 FF > Jo; 5 8 % Pls - —_ 4 5 * 7 n 8 & _ - * 
— Fa l Ione FE ee 2 8 ** PX C £5 5 a a 
IE ES 2 . \ th 8 Z 6 * 8 
8 Wy n 9 Es * - 8 p ö 
5 * „r . 2 A e * v 
0 7, — — Ls 2 * 1 * * a a 
Foe N x * K 4 
Ty — * J - 


"I 
"Or 
1 


WAL 


>. 


oy 


AS 
0 
. 
* 


= 
i 


= 


8 
2 


n 


1 Wd; { 


f | ; . | 2 | . a \ ö 8 
«gt is Fac 21 
Exam. II. What is the content of a parallelopipedon, whole length is 
6 feet, breadth 2,5 feet, and altitude 1,75 feet ?—An/. 26, 250. __ 
N. B. The parallelopipedon i is beſt meaſuredt by multiplying its length, 
breadth, and depth, into each other. Te | 


Ex AM. III. What is the content of a hexagonal priſm, the length being 
d feet, and each {ide of its end 1 foot 6 inches — Ai. 46, 765 368. 
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12 feet, 42d each ſide of its baſe 2 feet? 
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BOOK v. 


c tainin 's various Sorts of P yramids, and Praun th val. 


; DEFINITIONS. ; LR 
I. A PYRAMID i iS a ſolid, having a polygon for its . and com- 


prehended under triangles, all meetin 8 wogether in one point; which ow 


is called its vertex. | 


II. The fruſtrum of a rn 18 chat part BEER remains wh the top 
part 1s cut away by A plane or ſection = pong through all its ſides Ne to 


its baſe. 


To fold any of the figures contained in this book. 
The parts which are ſhaded are ſuch evident ene as render farther 


OD R OBLE * L 
To meaſure. a pyramid. 


85 „„ RuLE. 
Multiply 1 the area of its baſe by a third part P its perpotiionar x altitude; 
that product 1s the ſolid content. 


N. B. The perpendicular altitude is af by a line drawn from the 
vertex to the center of its baſe. Py» 1 5 


„ _ EXAMPLES. 
I. What is the ſolid content of a * pyramid, its bei icht! being 15 


% 


1,720477 ak area. 
4 .,. fade. 
6 887908 area baſe 
19 5 4. 7 of. engl. 


2705 Anfwer. 


Exam. 


5 Of Pyramids. . 5 23 


Ex ARM. II. Required the ſolidity of an hexagonal Fd its height 
WNT a ae and each fide of 1 its baſe 40 feet.— Anſ. 831 . 


'Þ R OBLE M IL 
To meaſure the fruſtrum of a ns. 


Nel x. 


Multiply = areas of the bottom and top baſes n extract the: 
ſquare root of that product, and add thereto the ſum of both areas ; that 
total, multiplied by one third of the fruſtrum 8. * gives the  folidity 


- required. 


- 


EXAMPLES: 


I. Required the content of an hexagonal fruſtrum, whoſe height is 9. 
feet, each ſide of its baſe 4 feet, and each ſide of the leſs end 3 feet. 


2, 508056 (tab. mult.) * 3* = ee * "AR een of the 
beſs end. 


2,59807 (tab. yy x *= 2.598976 * 16= 41, e = area of the 


greater end. 


Ar, ö 5 V 555 e 


41, 569216 + 23, 382684 ＋ 31, 1769 11 * 2 Outs 148817 * 3 
288, 38643 3 feet : = = Ly: . 


Ex AM. II. What is the ſolidity of the Fafirum of a e qr pyra- 
mid, the ſide of whoſe greater end is 1 foot 6 inches, that of the leſſer end 
6 inches, and the length 5 feet? — Auſ. 9,319250 feet. 


End of the fiſth Book. 
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Containing an  Tuftration of "IO Theorems in "Eve's s 
| eleventh and . Books. 


Ever. XI. Prop XXVIIL. 
THEOREM. „% anbdy 


A PLANE paſſing through the "WIR of Ge * of a paral- 


lelopipedon divides it into two equal priſms. See this illuſtrated in Plates 
XXXIV. and V. 


| Directions for folding the ſchemes contrived BY ilutrating the above theorem.” 
. T E XXXIV. 


1 Raiſe 1 up one half of the figure, and fold it ſo that che vie E may 
fall upon A, andthe point F upon B, and raiſe up the parallelogram at the 


end; thus you have one of the pris.” 


II. Then bring over the other part of che ſcheme, FX that the corner C 


may likewiſe fall upon A, and the corner D upon B; thus will there be 


formed the whole parallelopipedon, and! its DG made by the plane 9 
throu gh its diagonal A B. wt 


PLATE XV. 5 


J. Lifi up the figure, and bring the point A to C, and the on B to D. 
II. Fold back the reſt of the figure upon the line A B, which is properly 


cut for that purpoſe; ſo that the | two parallelograms which are ſeparated by 


A B may lie cloſe together. 


III. Then bring over the remaining part of the . ſo that the points 


E and F may coincide with C and D; then folding together the four 
triangles, the whole parallelopipedon will be formed, and alſo its ſection 
8 made accordin 'S to a plane F _— the diagonal of its baſe or r end. 
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. Of Geometrical Theorems. 


Evc * XII. : Prop. III 
＋ H E O R E M. 


A TRIANGULAR pyramid may be divided into two 'o equal tr angular pyra- 
3 having each the ſame baſe and altitude, and into two equal triangular 
priſms, which two priſms are 3 * than the half of the whole 


EO . 


Dire&tion fr ſling gether the ſcheme which ex plains this Pro La Fon. 


PLA T VVV e 
L Firſt form the triangular pyramid, A C B, by making the line B = 


| coincide with A C. 


II. Fold back upon the line B C the a numbered 4> o that it may 
lie cloſe to that which i is marked 7 & 


III. Then fold over the ſides | 3 6, 1 75 | the line D E ſo that 


Fe D may fall upon A, and E upon C, Which, with the * 58 that 


is ſhaded, forms one of the priſins. 
IV. Then fold back the other part of the "9 0 that the fide $ may 


be cloſe to that marked 7; thus will there remain a triangular vacuity at the 


baſe of the pyramid A B, which muſt be filled hy folding together the 
ſides marked g and 10, making the point F fall youu A; and the point G 


upon C; thus will the other priſm be formed. 


V. This done, there remains only. to fn the other pyramid GI H, 
which. is effected by folding its parts back upon the line G K, and folding 
round the triangles marked 1 2, 13, 14; the partition lines whereof are all 
cut on the front fide of the figure, which being folded accordingly, com- 
pletes the whole pyramid, and exhibits a view ; of the ſeveral ſections de- 
lcribed 1 in the above theorem. | 


— 


"hoes | 1 D N 1858 Evcy, 


2% / Geometrical Theorems. 


Ever. XV. Prop. vnn. 
I BD E O R E M. 


9 


„. mem is the third part of a priſin, Kavidg the fame baſe and 


* ght. See this illuſtrated in a ies fri r by 


Ee 


P L A T E XXXVII. 
75 0 fold the 8 contained i in 1 this Plate. 


L Firſt form he pyramid ABC, by bringing the point 0 to A, lo that 


the line B C may fall upon A B. 


IT. Then form the pyramid B A D, by bringing D to B, making A D 


coincide with A B, and raiſing up the triangle at B. 


III. Then turn back the reſt of the figure upon the lin- A D, ſo chat the 


triangle marked 7 may cloſely adhere to that marked 6. 


IV. Laſtly, The vacuity that is now between the two mas 60 


formed will be filled exactly, by folding together the pyramid contained 
under the triangles marked 8, 9, 10, in ſuch fort that E be connected with 


A, and F with B; thus is the whole mY e and che ſections 5 


; ae deſcribed clearly leen. 5 
N. B. When the 1 3 is n into the ſpace 


remaining between the other two, by preſſing a little upon that part 
which is the upper edge or fide of the priſm, the formation of the 


priſm will be . more 1 C 
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5 . OK VII. 
Containing the Gonic Sections, 


DE F INIT IO N 8. 
1. Pun Conc Sections are ſuch figures as are e formed by the cutting of 


a cone in various directions. 


II. A cone is a ſolid, deſcribed by the revolution of a ri ;ght-an gled 
triangle about one of its legs, which remains fixed. 


IH. The axis of the cone is that fi xed right line about which the triangle 
revolves. 1 OS Ke 


IV. The extreme end or point, by which the « cone is terminated, is called 


its vertex. 


V. The fruſtrum of a cone is the part remaining When the wp is cut 


off * a * or lection paſſing through it . to its baſc. 


REMARKS g 


I. The cone 5 its 1 are meaſured by che 5 rules as obtain for 
pyramids and their fruſtrums. 


II. As a pyramid is the third part of a priſm, having. the ſame baſe and 
altitude, fo in like manner a cone is the third part of a cylinder, having 
the ſame baſe and altitude; but the roundneſs of. thoſe figures does not 


admit of an explanation of chis truth by wie mechanical method of 
repreſenting them. 


Directions for folding together the - ſebeme aid in this book, 
P L A 5 E XXXVIIL 


% 


I. Bend the arc AB evenly round the arc E F, thereby couing A to 
come to E, and B to F. 


II. Turn about the * B C D upon the ſide B C, fo as to make 
B D coincide with the diameter of the baſe E F, and A C to o coineide with 
5 C; thus will one half of the cone be formed. | 


D'2 : 1 III. In 


48 1 5 Of the Gmc Selb. 


II. In like manner "Ol the other half, by bringing G to E, and H to 
F, the line G K even upon E F, and the fides H I and K I even to nh 
other; ſo will the whole cone, and the * through its axis, 8 855 


VE TO 
e ee XXIX. 


1. Fold the arc A D Suk the baſe, ſo that A may come to B, and the 
arc D C in like manner, making C to unite A at the point BZ. 


II. Make the lines A F unite together, which will form the fruſtrum of 
a cone cut parallel to its baſe, aud thew the ſection to. be a circle. 


PLATE 8 


F old the arcs A B and BC oj the arcs BD E, BF E, and make 
the ſides A G and C H coincide every where together upwards from the 


point E, which will repreſent a cone, cut x obliquely to its bale. _ ſhew 
the ſection to be an Hes. | | 


PLATE XII. 


I. Form the whole part of the cone A CB, 1 bringing the points A 
and B together, and bending it fo as to become round as near as may be. 


II. Bend regularly the other part of the 5 fo that che arcs D E, 
F E, may ſurround the arcs F G, PH: | 


HI. Raiſe up the parabola G I H, makin 8 RE meet ths *Coin- 
cident points A and B; thus may you ſee the ection made & of cutting a cone 
PHU to one of its ſides. 


PLATE: XIII. 


The laſt 8 cho here; for 8 E 3 F together, and 
rounding the part E D E, as was there deſcribed, and the points A and B 
being brought to G and H, if the hyperbola G I H be then raiſed up, as 
before directed, the ſection of a cone, cut Parallel to its axis, will be thereby 
8 to view. 3 i | | 
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of the ne Section. %;; ö 


5 3 n 
_- 1 6E Ha eh 25 find the elan of a cone. 255 * 
Rus. 5 : 
Multiply the ſquare of the diameter of the baſe by „78 54; ; the product 
| being * 08 of the height will produce the -folidiry 


EXAMPLES. | CO 


J. Nel the ſolidity of a cone, whoſe baſe is 20 feet in diameter, and 
us. perpendicular height 24 feet. 
27854 


40⁰ Square diameter. 


i 


3141600 5 | Os 
4 of height. N EY 


= Sv 4 291 5:86 ſolidity required. 


* 


Ex Abl. II. Required the olidity of a cone, the diameter of whoſe baſe 
18 18 e and its altitude 15 feet. — nf. 8 83 575 feet. 


85 PROBLEM I; by 
To find the ſolidity of the fruſirum of a cone. e 0 


- 


Rur. i ao ũ-ñ/! i hs 


5 3 Add ws the ſquares of he. two. 3 and the product of the 

two; which multiply by 7 of ,7854, or, 2618; this will give the mean area, 5 

10 Which being again multiplied by che height of the fruſtum will give the 1 
content. 5 | | 
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I. What is che content of the fruſtrum of à cone, the height being 18 
inches, the greateſt diameter 8, and the leaſt 4 A. 527, 7888. 
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IT will not perhaps be conſidered improper to conclude theſe few 
995 pages with the Baabe of finding the ſuperficial and ſolid contents of 
24 globe or ſphere. The ſolid itſelf is ſo univerſally known, that any fi gure 
5 of 1 it here may be thought ſuperfluous or unneceſſary. ; 
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PROBLEM L 
7; fod the conven. wn fuſe . a «ſphere or glue. 
Matriply 1 8 by th, 4 the product will be fie eircum- 


ference; or divide the circumference by 3, 1416, and the quotient will be 
the diameter. Thien multiply the diameter by the circumference, and the 


product will be the convex ſuperficies required. 


Note. — The curvilinear ſurface of any zone or ſegment, val alſo be 


found by multiplying its height by the whole circumference of the ſphere. 


EXAMPLES. 


= 


1 What is the conver ſuperficies of a a globe, 1 whoſe dlmeter, or axis, 18 


2 inches! 4 


1 
= . 


125664 
62832 


15 hs 75, 3984 circumference. 
2 4 | 


1 9 „ 
1 | 1 
_1809, got 6 alen. 


. ® 


II. Required che area of the ſurface of the N its 1 or axis, 


being 79593 miles, « or its eee 2 5000 miles, — 7 989437 50 
fiuare miles. . 


— 


III. What is the convex ſurkace of a 1 Dugi 2 zone, whoſe dcin is 4 


Ie, and. cut from a 1 of 25 inches diameter Spe 314,1 6 inches. 
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PROBLEM. 1 OT 
25 find the ſolidity of a Fit or gt oy | 


Rur x. 


M.ultiply the cube of the diameter by 52 36, and the product. will be my 
dry. pt 


9 „ 1 Li 
1 What is hi olidity of a Oy whoſe axis is 12. 
12 HOES PEI Or thus. 
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. „„ What i is the ſolid content of the earth, its ner being 379 78 miles? | 
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Publiſhed 5 the Editor, Price One Shilling and Six Pince, | 


The Deſcription and Uſe of a new PORTABLE ORRERY, on a ſimple Conſtruction, | 
PEE repreſenting the Motions and Phænomena of the Planetary Syſtem, but more particu- 

8 larly thoſe of the Earth and Moon round the Sun; from whence the Nature and Cauſes 
| 8 orf the Seaſons, Days and Nights, Eclipſes of the Sun and Moon, &c. &c. are clearly 


explained. To which is prefixed, a ſhort Account of the ane SYSTEM, or the 
IRT SYSTEM OF THE WORLD, : 


The Third Edition, enlarged with an Account of the pls Planet, called the 
Georgium Sidus, a new Copper Plate of the Moon, with Dr. Her/che/s. Diſcoverics, 
ang an Account of the Comet whoſe return is ſhortly to be expected. | 


„ Hluſtrated by two Eve”? Plates. 
e 5 JONES and SON's Shop, No, 135, 
5 | Optical, Mathematical, and Philoſophical 
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